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» j FTER a series of experl- 1

c5^=/ J | ments extending over 1

//J&7 lb three years the United 1

Cj k, States Government has

*.01 r found a method of making
' m-^-' 1 ritiT- wnr shins nractically

L. unsiniable.
"i It Is by placing over the

inside of the hull a packing of corn pith
along the water line. This simple device
is more than a match for the most powerfulshell from an enemy's gun. It does not

stop the projectile, It simply allows it to

go clear through both sides of the ship if
It can, while the holes.made In the ship's
side close up as if the shell had gone
through a sponge.
Strange as this may seem, it Is accounted

!for by the fact that this corn pith lining
swells up as soon as the water enters the
hole made by the projectile. Before the
inrush of water has penetrated half way
through this three-foot belt the corn pith
has swelled and completely closed the hole,
so that not' a drop of water enters the ship.
This removes one of the most dangerous
fnrp<! of at-eei war ships.that Is. their

tendency to sink almost instantly on being
pierced by a projectile below the water
line. The old wooden war vessels in previoustimes could be fairly riddled with
holes and yet keep afloat. The swelling of
tbe wood and the ease with which they
could be plugged ^nade It hard to sink them.
The great horror of recent naval wars

with modern steel vessels has been the
fearful quickness with which war ships
were sent to the bottom. Dewey Illustratedthis on the Spanish ships at Manila.
In the battle of the Yalu in the war betweenJapan and China, the Chinese ar-

mored cruisert Tschi-l'uen and King-Yuen
were sunk by being pierced at the water
line.
The new battle ships which have been

launched this year, the Illinois, the Kentucky,the Alabama and the Kenrsarge,
have all been provided with this lining of
corn pith. The Wisconsin, soon to be
launched, will have the same equipment.
On these big battle ships, designed to be

the finest ships of their class in the world,
the corn pith is packed in coffer-dams three
feet thick. They are not placed behind the
Heavy armor, Dut extend rrom tne enus 01

the armor, which protects the middle portious,or vitals of the ship, clear around
the bow and stern. This thick lining Is
four feet above and three feet below the
water line. The corn pith is packed to a

density of six pounds to the square foot.
*Mr. Ilenry W. Cramp, the great war ship

builder, has calculated that this corn pith
lining is equal to a six-inch belt of steel
armor in defensive value, and a single hundredtons of it equals a thousands tons of
steel armor.
The idea of protecting war ships by a

Vinlng of' this sort Is not altogether new.

Abroad several countries have tried various
kinds of cellulose for this purpose. Italy,
France,' Germany, Russia, Austria, Denmark,and the Netherlands have experimented,but in none of those countries has
pith lining of any kind been permanently
n/lonfoil Vof ""Lin of fhotu tocfn Tin X'O

been highly successful.
The most interesting experiment of this

kind that had all the dramatic features of
an incident of real warfare occurred in
Denmark some time ago. The cruiser
Hekla was selected as the vessel to be experimented-on by having a shell fired
clear through Iter near the water line. The
war ship Absalon, also of the Danish navy,
was to play the part of the enemy and to
nre the shell througn me iieuia.

It took a plucky crew to man the Hekla
for n test like,this, but volunteers came forward.Going upon the Hekla they took up
their various stations on the vessel, except
on the bow, where the shot was to be
aimed at.

It was a hair-raising moment while those
officers and men stood at their posts, as
It la actual battle, the captai* upon the
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jridge. the engineer at his station ready ta
throw the levers if the ship was not shaf:eredat the shot*
The Absalon had drawn np at a distance

of a hundred feet, near enough to send a

shot clean through her sister ship. Thee
from her flve-inch gun rose a roar aud a

puff of smoke.
The Hekla shivered like a living thing a"

the projectile ploughed through her bow,
true to the gunner's aim. A clean flve-inch
hole had been cut through the steel frame
from the starboard to the port side six
Indies above the water line. But inside the
bow had been packed with cocoa fibre, or

cellulose. The question was whether this
cellulose could stop the flow of water quick
ly enough to prevent the vessel from sinkingwhen her bow was submerged.
The Hekla was started forward at full

speed, at sixteen knots, raising a bow wave

four feet high. This was a tremendous
nwAooiiM.k wnfne nut an tha nnrt nf

the ship that had been pierced by a fiveinchshell. But, strangely enough, no water
cuinc through for fifty-five minutes. The
cccoa flbe had instantjy expanded and filled
the hole made by the passage of the sfiell.
As soon as the water came in contact with
the cellulose It was absorbed as by a

sponge.
At tlie end of fifty-five minutes several

drops of water appeared on the Inside of
the starboard bow, and in sixty-five minutesa few drops showed on the port side.
In an hour and a quarter water appeared
in-the drain pipes of the port eelis, and in
two hours in those of the starboard cells.
The flow continued to increase for two and
a half hours, when it gradually diminished
during the last half hour.
During the three hours in which the holes

were completely submerged by the bow
wave only 7 1-3 cubic feet of water entered
the vessel. The test was a decided success.
One would have thought that after such

an object lesson that foreign nations would
have immediately adopted this kind of protectionfor their war shins. Rut various
troubles arose. It was found that cellulosebecame putrid In time, lost its absorptivequalities and made such a stench
that it had to be removed. It also happenedthat it would catch Are.
But all the while these difficulties were

perplexing foreign powers American genius
was at work. By a certain chemical treatmentit was found that this light fibrous
substance, made either from cocoanuts
or wood, could be prevented from decaying.Then came the discovery that It
could be made non-combustible.
But the greatest discovery was yet to

come, and that was instead of cocoanuts,
wood fibre or any of the other substances
that had hitherto been used for this purpose,the ideal cellulose could be made of
corn pith, that light, fluffy stuff inside of
cornstalks.
Here In this great corn-growing country

was an absolutely inexhaustible supply of
the cheapest material imaginable. At first
the idea that the waste substance of the
cornfields would make the best kind of
armor for war ships seemed the height of
absurdity. That was about three years
ago. Government experts took hold of the
problem, however, in an unbiased way,
and proceeded to make tests.
Cocoanut fibre had previously been consideredthe best cellulose substance k-unwn

For that reason it had been used on the
crack cruisers New York. Columbia and
Olympia. A set of trials was arranged betweencocoa fibre and Its new rival, corn
pith.
In order to make a comparative test of

this new cellulose, the Navy Department
made two coffer-dams of steel plates, stiffenedbv angles. G feet high. G feet wide
a»d 3 feet thick. In one was placed 83*2%
pounds of cocoa cellulose and fibre mixed
to the usual proportions, corresponding to
a density of 7.7 pounds to the cubic foot.
The other coffer-dam was packed with corn

pits <nja£ioU.is« pounds, correspeudr
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Inff to a density of 6.5 pounds per^cnblefoot. These coffer-dams were sent to the
Indian Head nrovlne- i»rnrmii ons wupp

fired at.
The first shot was fired at the cocoa coffer-dam.A 6-inch shot having a velocity *

of 1,000 feet per second, was fired into
the cocoa cellulose with the gun at a distanceof 314 feet. The hole made at the
point of entry was the diameter of the ~

shot, and that at the point of exit at the
'

rear of the coffer-dam was an irregular Jjagged hole 7^x8^ Inches. The centre of
the hole was five feet below the top of the t
coffer-dam. r
The passage of the shot caused a quan- T

tity of cellulose to be projected to the front v
through the hole made, and about a quart j
thrown out to the rear. Water was now n
npplled to the front of the coffee-dam, the
level being five feet above the hole. In (
ten minutes the first drop of water appearedthrough the hole. The flow increased
gradually, and in a few minutes had becomecomparatively steady, running about
12 gallons in one-half hour. The flow of
one-half gallon a minute then became approximatelyconstant.
In the meantime the cofferdam containingthe corn pith was fired at under

similar conditions. Water was turned on
as before and left for one and a half hours,
during which time no water whatever appearedat the hole in the rear of the cofferdanj,nor at the end of the time had the
corn cellulose at the mouth of the hole in
the rear become damp. The coffer-dam containingcocoa cellulose was now flred at
with a 250-pound eight-inch shell, at the
same distance, and with the same velocity
as that of the six-inch shell.
The hole in the front was the size of the

shell. In the rear a rough hole was made
about 12x0 inches. About a pint of ceilu-
lose was thrown out from the front hole,
and about one-half gallon from the hole in
the rear. The water was then turned on

with a head of about five feet as before.
In twenty-five seconds a few drops appearedat the hole in the rear, and about
twelve gallons had passed through in thirty
minutes. In about half an hour the flow
aaa seiueu aown 10 u prauutai iu.lc,

or about one-half gallon a minute. Under
similar conditions an eight-inch projectile
was now fired at the corn cofferdam, the
conditions of firing being the same in both
cases.
The water was turned on, and after waitingforty-five minutes no water appeared
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it the hole in the rear of the coffer-dan
lor was the corn at the rear damp. N
rater had appeared at the eight-inch hoi
rhlch had previously been made, nor wa

t damp at the completion of the esper
aent.
It was found that the cocoa fibre had b

?cme damp all along the path of the she
tnd extending several inches below an

bove it. But the corn pith was damp onl
:hrough twenty-four inches of the path (

Hie six-inch shell ajid to a distance (

wonty-six inches in the case of the eigh
rw.l, ckn 11

Tests were also made to show the reli
:lve non combustibility of *ho material
\ portion of the material was placed Ho:
n an iron envelope and a 3 pouii
nhell containing one-tenth of A pound
powder was exploded in its midst. A
pound bag of powder was exploded in
similar manner, in which case the coe<

cellulose ignited; the corn tilth did no

but was greatly charred. Cocoa and co:

cellulose prere then packed separately
bags of a cubic foot capacity, and two ga
Ions of fresh water were poured into ea<

box. The boxes were then placed in tl
basement of the Xnvy Department, ai

examined from time to time.
About a month later. It was found th

the cocoa cellulose, which had been In co

tact with the Iron, had turned black, m
that the iron showed corrosion, exce

where painted, and there the paint hi
softened, due to the action of the cellalo'
The corn pith showed that the paint'
portions were intact, and the paint w

much more firm, and that In contact wj
til* Iron was only slightly Mack in son

parts and the iron very sllglr.lv corrode
hardly more would it have o.»on the en

had it Limply been in contact with t

moisture, showing that the corn had pin
ticaliv no effect.
After these exhaustive teats, whi
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t-How the Hekla's
j. flowing in by th

s.
o showed in a striking manner the superioridity of the corn pith cellulose, the Navy Dejfpartment's specifications for the battleships
1- Kentucky and Kearsarge and Nos. 7, 8 and
a 9 contain a clause requiring the coffer-dams
,a of these battleships to be packed with this
t substance.
.u Not only does the American cellulose show
ir much greater absorptive and stopping

powers than the cocoa cellulose, but it
does not require to be packed to the same

ie density in order to accomplish the same reidsultsThe cocoa fibre is packed to 7% pounds
t to the cubic foot, and the corn pith to

6 pounds. It is $100 per ton cheaper than
, the cocoa fibre. With the corn piths lesser

density makes it cost but little more than
l.nlf nc mnr.h Aftoi- fliic ciir.foaafnl tr>st ill

1 the United States other countries were eng|C"
er to experiment with our corn pitch. On
the 18th of last January a severe trial was

made of It at Portsmouth, England, on

board H. M. S. Nettle. The results were
r,e as satisfactory as those made in this coun11!try. Two months ago the Russian Admiraltymade a test of this same kind of eelhelulose at their naval proving grounds at
c- Poligon, near St. Petersburg.

The material was supplied by a Phlladelchpliia compauy, and the coffer-dam was
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bow was pierced by a shell a

e swelling of the cellulose, which
nnoirpfl nnrlpr the sunervlsion of American ar

experts. ar

The experiment conclusively demonstrated tb
that a ship provided with a coffer-dam ve

packed as was the one used in the ex- w

perlment could be perforated 5 feet be- v>lowthe water line without the least danger ai

of the entrance of water.
The corn-pith <yllulose was discovered by p.

Mr. M. W. Mnrsden. who brought it to cc

the notice of the Navy Department. C)

Early in 1S9G a plant for the manufacture V(

of the corn-pith cellulose was erected at ^
Owensboro, in the corn 'belt of Kentucky, j
the machinery being specially adapted by u
Mr. Marsden. s,
The process or imtnurnoture is ol cuuaw ^

eiable interest. T-he large, untrirnnied corn- ^
stalks, after being thoroughly dried, are fed
Into a cutting machine, and there cut Into
pieces of about an inch in length, after *r

which they fall into the receiver of a pnett- w

uuifcic conveyor, which consists of a system
' ' 41- -i.« »» tl

or gaivauigt-u piping m uc si**.- w ui<uu»v

stove pipuig, through which a strong cur- a

rent of air is forced by centrifugal fans. b

The air blast in the pneumatic conveyor r

separates the leaves and lighter parts and c

blows them up through one branch pipe to 11

one loft, while the heavier pieces of stalks t

pass through another pipe to a second loft r
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nd the water prevented from
completely closed the hole.
id are blown through a grating to remove

iv remaining leaves. The cut stalks are

en fed into another branch of the conyorand are carried to a large hopper,
hence tliey pass into an attrition mill,
hieh cracks the shell and releases the pith
id its fibre.
This whole disintegrated mass then
ishps into a large rectangular box with
mlcai ends at top and bottom, into which
ids lead pipes of another pneumatic cons>yor.This box Is called the eycloue,
le strong currents of air within being so

ireeted as to blow the pitli and its fibro

pward, and the pieces of the shell or me

talk downward, where the latter are

round and reground with the leaves as

?ed for cattle.
The pltli and fibre, blown upward, pass
lto a double eoncentric cylindrical screen

liicli, revolving slowly in an air-tight
ompartment, sifts out all the dust. Then
here remains only the coarse cellulose
...i ito fthvo unci flip fino pollnlosp which

i like flour, and these are again sepaatedby air blast and fall in different
ompartments. The coarse cellulose and
bre is now ready for chemical treatment,
o render it fire proof, after t/aich it
eady for the prena.
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